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| NTRODUCTI ON
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Genfibrozil is used clinically as a lipid-regulatory
agent which lowers the serumtrigl ycerides and produces
a variable reduction in total serumchol esterol. The
decrease occurs prinarily in the very lowdensity

i poprotein (VLDL) and less frequently in the | ow
density lipoprotein (LDL). 1In addition, there is
elevation in the high-density |ipoprotein (HDL)
concentration (1-4,12). Cenfibrozil is used in adult
patients with all types of dyslipidaema (except type
1). The recomrended dosage of genfibrozil is 600 ny
twice daily given 30 mnutes before norning and eveni ng
meal s (5).

The mechani sm whereby genfibrozil |owers plasna
triglycerides and i ncreases HDOL chol esterol
concentration is not well established. e nmechani sm
by whi ch drug reduces circulating triglyceride
concentration nmay be through the suppression of free
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fatty acid nobilization from adi pose tissue (6-8).
Genfibrozil also stinulates |ipoprotein |ipase activity

(9).

Genfibrozil is not recommended for use in patients with
hepatic or severe renal dysfunction, including prinmary
biliary cirrhosis and preexisting gall bl adder di sease
(10,11). The nmain adverse reactions are dyspepsia and
abdomnal pain (12). Genfibrozil is metabolized to a
nunber of conpounds in man. Al the netabolites and
unchanged drug form gl ucuroni de conjugates (13, 14)
which are excreted in urine. The netabolites have no
lipid lowering activity (15).

Genfibrozil is currently nmarketed as Lopid (Parke-
Davis), 300 ng capsules and 600 ng tablets (NDA 18-422
approved Novenber 20, 1986).

Chem stry

Genfibrozil is 5-(2,5-di nethyl phenoxy) -2, 2-
di net hyl pentanoi c acid. The structures of genfi brozi
and its nmetabolites are given bel ow

GEMFI BROZIL AND | TS METABOLI TES
Phar nacoki neti cs

Follow ng oral admnistration of genfibrozil in man,
absorption is rapid and conplete. Peak plasnma
concentrations are attained 1 to 2 hours after
admnistration of single doses up to 2000 ng or after
repeated doses up to 800 ng twice daily (16). PF asma
drug concentration is directly proportional to dose and
tends to rise during repeated adm nistration, although



steady state is achieved within 7 to 14 days with tw ce
daily doses. After the admnistration of genfibrozil,
600 ng twi ce daily, nean peak plasma concentrations are
about 10 to 15 ny/L (11,12). The nean elimnation
half-l1ife of genfibrozil is 6.5 to 8.0 hours.

1. Bl OEQUI VALENCE STUDI ES
A Types of studies Required

1. A singl e-dose, fasting, two-way crossover study
with 2 x 300 ng capsules or 1 x 600 ng tabl et
genfi brozil test product conpared to the reference
product Lopid 2 x 300 ng capsule or 1 x 600 ny
tabl et .

2. In vitro dissolution testing for the 300 ng
capsul es and 600 ng tabl ets.

B. Fasting Study

oj ective: The objective of this study is to conpare
the plasma or serumconcentrations of genfibrozi
following a single 2 x 300 ng or 1 x 600 ng dose of the
test formulation with those observed for the reference
fornmul ati on Lopid (Parke-Davis) in the sane strength
and dosage formas the test product under fasting
condi ti ons.

Design: The study design is a single dose, two
treatnent, two period, two sequence crossover with a
washout period of at |east two weeks. Subjects shoul d
be randomy assigned to the two possi bl e dosing
sequences.

Facilities: The clinical and anal ytical sites for the
study shoul d be given along with the nanes, titles and
the curriculumvitae of the nmedical, scientific and
analytical directors. The starting and endi ng dates
for each clinical study period should be stated. The
study protocols shoul d be approved by an institutional
revi ew board, and i nforned consent forns shoul d be
signed by all participants.

Subj ects: A mninumof 24 subjects should be used. It
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is the sponsor's responsibility to use enough
vol unteers to ensure adequate statistical results.

The subjects shoul d be healthy mal e vol unt eers between
18 and 50 years of age and within + 10% of the ideal
weight for their height and body frame according to the
Metropolitan | nsurance Conpany Bulletin, 1983. A

subj ects shoul d be given a physical exam nation and
appropriate | aboratory tests 4 weeks prior to the
initiation of the study. These should be repeated at
the end of the study.

Exclusion Criteria: Subjects should be excluded from
the study using the following criteria and any ot her
criteria deemed necessary by the nedical director of

t he study:

1. H story of al coholismor drug abuse.

2. H story of any of the follow ng di seases or
conditions: clinically significant endocrine,
hemat ol ogi cal, gastrointestinal, or hepatic
abnornalities, or deteriorating renal function
that could interfere with the drug s absorption,
bi otransformation, or elimnation.

3. dinical laboratory test values falling outside
the normal range which are confirned on
reexamnation if deenmed clinically significant.

4, Tobacco use in any form

5. Bl ood donation within 30 days prior to the start
of the study.

6. | ngestion of any investigational drug within 30
days before the start of the study.

7. Known hypersensitivity or allergy to genfi brozi
or any other related conpound.

Restrictions:

1. Water will be allowed ad |ibitum except for two
hours before and after drug admni stration.



2. Subj ects shoul d be served standardi zed nmeal s no
less than 4 hours after drug admnistration. Only
standardi zed neal s and beverages at specified
times will be allowed during the study.

3. No al cohol or xanthi ne-contai ning foods or
beverages shoul d be consuned for 48 hours prior to
each study period and until after the |ast bl ood
sanpl e is coll ected.

4, No drugs, including OTC preparations, nmay be taken
within 2 weeks of the start of the study or during
any of the study phases.

Procedures: After an overnight (at |east 10 hours)
fast, subjects should receive one of the follow ng
treatments with 240 m of water:

Treat nent A 2 x 300 ng capsules or 1 x 600 ny tabl et
of genfibrozil or

Treat nent B: 2 x 300 ng capsules or 1 x 600 nyg tabl et
of the reference product Lopid R (Parke-
Davi s) .

The test product should be taken froma |ot of at |east
100, 000 fini shed dosage units. The |ot nunbers of both
test and reference products and the expiration date for
the reference product should be stated. The potency of
the reference product should not differ fromthat of
the test product by nore than 5% The sponsor shoul d
include a statenent on the conposition of the test
product and, if possible, a side-by-side conparison of
the conpositions of test and reference products.

Bl ood sanpling: Blood sanples should be drawn at O,
0.5, 1, 1.5, 2, 2.5, 3, 4, 5 6, 8 10, 12, and 14
hours after the admnistration of the drug.
Seruni pl asma shoul d be separated and i medi ately stored
at -20°Cin light resistant containers.

Anal ytical nethods: The analysis of genfibrozi
shoul d be undertaken by a suitable nethod which is
sensitive, specific, linear and reproducible. Both
gas-1iquid chromat ographi c and hi gh performance |iquid
chr omat ogr aphi ¢ nmet hods have been used for the
determnation of genfibrozil in plasnma/serum (17-19).



Stability of the sanples under frozen conditions, at
roomtenperature, and during freeze-thaw cycles, if
appropriate, should be determ ned (20).

Phar macoki netic Anal ysis: From plasna drug
concentration-time data, the sponsor should obtain the
fol | owi ng pharmacoki neti c paraneters:

1. AUC,,, calculated by the trapezoidal rule, where t
is the last neasurable tinme point.

2. AUC, ., where AUC, . = AUC, + C,/(2,),C, is the |ast
nmeasur abl e drug concentrati on and A, 1S the
termnal elimnation rate constant.

3. The termnal phase elimnation rate constant ( Az)
is calculated using an appropriate pharnacokinetic
nmet hod.

4, Peak drug concentration (C ) and the time to peak

drug concentration (T ) are obtained directly
fromthe data w thout interpolation.

Statistical Analysis: The sponsor shoul d performthe
followi ng tests:

1. Anal ysi s of variance (ANOVA) appropriate for a
crossover design on the pharnacoki netic paraneters
AUC,,, AUC, . and C,, using CGeneral Linear Mdels
(&M procedure of SAS (21) or an equival ent
program shoul d be perforned. The statisti cal
nodel shoul d include terns describing the effects
attributabl e to sequence, subject(sequence),
period, and treatnment. The sequence effect should
be tested using the between-subject nain effect
[ subj (seq)] as an error term Al other nain
effects shoul d be tested against the residual
error (error mean square) fromthe ANOVA

2. The ESTI MATE statement in SAS should be used to
obtain estimates for the adjusted differences
bet ween treat nent nmeans and the error associ at ed
with these differences.

3. The LSMEANS st at enment shoul d be used to cal cul ate
| east -square nmeans for treatnents.

4, The two one-sided tests procedure shoul d be used



to cal cul ate 90% confi dence intervals for the nean
difference for AUC and C .., which should generally
be within + 20% of the correspondi ng reference
nean.

Adverse Reactions: The sponsor should report al
adverse reactions that occurred during the study wth
regard to the nature, onset, duration, frequency,
severity, type of treatnent during which the reaction
occurred and the suspected relation to the drug

t reat ment.

I N VI TRO STUDI ES

A

D ssolution testing

D ssolution testing shoul d be conducted on 12 dosage
units of the test and reference products fromlots used
in the in vivo bioequival ence study. The foll ow ng
procedure shoul d be used.

Appar at us: USP XXI'| Apparatus 2 (paddle)

Speed: 50 rpm

Medi um 0.2 M Phosphate Buffer, pH 7.5 at 37 °C
Vol une: 900 niL

Sanpl i ng Ti ne: 15, 30, 45 and 60 m nutes

Assay: W at 276 nm

Speci fication: Not | ess than 80%of the drug in the
dosage formis dissolved in 45 mnutes

For dissolution testing the sponsor should include the
fol | ow ng:

1. Conpar ati ve dissolution profiles for the test and
reference products at 15, 30, 45, and 60 m nutes.

2. For each tine interval, the percent dissolution
for each dosage unit shoul d be tested.

3. For each tinme interval, the nean percent
di ssol ved, the range of percent dissolution for
the 12 dosage units, and the coefficient of
variation shoul d be provi ded.

4, The val i dated anal yti cal nethod used.
5. The | ot nunbers for the test and reference
products.



6. Expiration date for the reference product.

The test drug product used in the in vivo
bi oequi val ence study and in vitro dissolution testing
shoul d be fromthe same production bat ch.

Content uniformty test

Content uniformty (CQU) data for 10 capsul es or 10
tablets fromthe lot used in the in vivo studies shoul d
be submtted along with the in vitro dissolution
testing data.

Pot ency determ nation

Prior to initiation of the bioequival ence study, the
appl i cant shoul d determne the potency of the lots of
the test and reference drug products to be used in the
study. It is recommended that the applicant ensure that
the potency of the reference product |lot used in the

bi oequi val ence study is within £ 5%of that of the test
drug product. The data on potency should be submtted
along with the dissol ution data.
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